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The Zoologist As a § pectes 


HE Zoologist is a rather unusual creature. He is of the Crass 

Mammatia and anthropoidal in his characteristics. His 
species is widely distributed throughout all the continents and 
even in the oceans. Members of the species can be observed on 
Polar icecaps, in tropical forests, sometimes in dark caverns 
located in intermediate latitudes and, occasionally, thousands 
of meters below sea level. This species has omnivorous ten- 
dencies, its interests ranging from whales to termites and even 
animalcules. Members of the species have been known to 
enunciate theories that alter the thinking of the entire race of 
Homo sapiens. 

The species is not necessarily non-social but is definitely non- 
political. Its members appear to be extraordinarily happy life- 
forms that desire nothing better than to pursue their specialized 
activities throughout their entire existence. 


Fifty Years; a Single Purpose 


By FAIRFIELD OSBORN 


President of the New York Zoological Soctety 


EW LIVES are dominated by a single pur- 

pose. Few lives approach their years of 

ultimate accomplishment with steady suc- 
cess along the way. The career of John Tee-Van 
who on August 23 completed his fiftieth year in 
the service BE out Society, can be included in the 
notable “few.” 

It can also be said that few individuals are pos- 
sessed of numerous and varied talents. Usually 
it happens that a person has some special talent 
and, depending upon his particular capacity, 
strives towards some specific goal. Not so in the 
case of this man, for in his life’s work, unusual in 
its diversity, all has been done well and all has 
meant much to the accomplishments of the insti- 
tution he has served with such devotion for a full 
half century. 

If these remarks seem exaggerated, let’s look at 
the record. When only fourteen years of age, he 
stood before the august, bearded personality of the 
Zoo's Director, Dr. William T. Hornaday, plead- 
ing his case for a job—“any job with animals.” 
There were no minimum age limits in those days, 
though the usual practice was to employ no one 
anaes seventeen or eighteen years old. However, 
there was “something about the boy” and he was 
signed on as a helper in the Bird Department 
with the munificent wage of $30 per month, as- 
signed to the tasks of cage-cleaning and pushing 
food carts from building to building. Five years 
passed and young Tee-Van’s thoroughness and de- 
pendability became generally recognized. Mean- 
while, he had been studyi ing architectural drawing 
in night school. Then came the first ‘ ‘break.” 
Dr. William Beebe, Curator of Birds at that 
time, was about to launch his career and initiate 
his long series of scientific field expeditions — in 
many respects the most varied and remarkable of 
their kind ever undertaken. He engaged young 
Tee-Van as a draftsman, artist and general bende 
man and so it happened that for the next quarter 
of a century — 1916 to 1941 — the careers of these 


On the way home from China, John and the 
Pandas had a breathing spell at Tagaytay out- 
side Manila — mostly spent searching for the 
only kinds of bamboo the animals would eat. 
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two men were inextricably bound together in the 
uniquely creative work of the Society's ‘Tropical 
Research Department. The scope of activity 
undertaken by this Department is never likely to 
be paralleled — long years of study of jungle life 


John Tee-Van in a relaxed moment as a 
Keeper in 1913. He was paid $30 a month — 
a good wage for a beginner in those times. 


in British Guiana, journeys to the Galapagos 
Islands, Venezuela, and to Haiti, and studies of 
ocean life in the Sargasso Sea, in the Gulf of 
California, and in the Bermuda waters, including 
the probing of life in the ocean depths and 
the drama of the Bathysphere’s record descent. 
Through this span of time John Tee-Van was a 
man of “all duties” — devising, inventing, repair- 
ing, photographing, observing, recording — the 
ideal collaborator with his brilliant leader. But 


The rapt look of a budding ichthyologist was 
apparent as early as 1924 when John exam- 
ined the fresh-water Biahra in British Guiana. 


above all, through these experiences, he amassed 
a wide and diverse knowledge of zoology and it 
was during this period that his principal interest 
was drawn to the science of ichthyology. 

Then came another turning point, when he 
was drawn from field research work into adminis- 
trative responsibilities. In 1941 he was appointed 
Executive Secretary of the Zoological Park as 
well as Administrative Assistant to the President 
of the Society. At this juncture a rather dramatic 


Ever curious about techniques, John learned to 
shoot the sun with a sextant aboard the ship 
on the Department’s Haiti expedition in 1927. 


incident occurred. A cable was received inform- 
ing us that Madame Chiang Kai-shek was pre- 
pared to present to our Society two young Giant 
Pandas. John Tee-Van was selected for the mis- 
sion of going to China and bringing the animals 
back to New York. It was not an easy assign- 
ment, as it involved a journey to the Province of 
Szechwan as well as the dificult problem of 
maintaining the animals in good health on the 
long journey home. The day after the ship left 


the coast of China, the Japanese attack upon 
Pearl Harbor occurred, so the voyage home was 
made by a circuitous route in order to avoid meet- 
ing with Japanese warships. Despite these difh- 
culties, our emissary arrived back in New York, 
a smile on his face, his charges in excellent 
condition. 

In 1952 he was made Director of the Zoological 
Park and in 1956 General Director of both the 
Zoo and the Aquarium. The talents he showed 
as an administrator were nothing less than re- 
markable — thorough in details, excellent in per- 
sonnel relations, wise in policy decisions. ‘Today 
his administrative responsibilities are lessened 
with the Zoo under the Directorship of William 
G. Conway and the Aquarium continuing under 
the Directorship of Christopher Coates, so that 
gradually he is having more time for direct ap- 


John Tee-Van brought to the administration 
of the Zoo all the qualities of orderliness and 
attention to detail that had made him so valu- 
able in the field during his earlier career. 


plication to scientific work —not that he ever 
departed from it, for until quite recently he 
was Editor-in-Chief of the definitive publication, 
“Fishes of the Western North Atlantic,” whose 
giant volumes came forth under his supervision. 

Through the years his interests have never 
been limited. He has served as President of the 
New York Academy of Sciences, as well as Presi- 
dent of the Explorers Club. In 1955 he was 
awarded the degree of Doctor of Science by Rens- 
selaer Polytechnic Institute. On the day that 
marked his fiftieth year with the Zoological So- 
ciety, the City of New York gave him a citation: 
“John Tee-Van—who has given 50 years of 
dedicated service to biological history and through 
his own profound knowledge . . . has advanced 
the education of the citizens and enriched the 
City of New York.” 


That is the record. How infinitely fortunate 
for our institution that such a man should be 


in its service! 


hit MANTEN 


Photo by Wisconsin Conservation Department 


Symbol of 
Wilderness 


By DAVE MECH Department of Forestry G Conservation, Purdue University 


AY “SABLE” and a woman will perk up her 

ears like a cat in a cage of canaries; men- 

tion “marten” and she'll only react with a 
blank stare. A marten is a sable, and vice versa. 
But “sable” is better known because it is the 
furriers’ name for the marten’s valuable coat. 
A single pelt once brought $200. 

As might be expected, the marten is beautiful. 
It is a typical weasel — long, slender, curious and 
alert. Males average 1.9 pounds, and females 1.2. 
The fine, lustrous fur may range from light 
golden to almost black, but is most often dark 
brown. Yellowish-orange patches usually orna- 
ment the throat, breast and belly. A bushy tail, 
furry feet and relatively large ears distinguish this 
splendid creature from other members of its 
family. (Its nearest relative, the fisher, is much 


larger and has shorter ears). Martens growl, hiss, 
snarl, screech, coo and cackle — but not very 
often. 

Most people know little about Martes ameri- 
cana because it dwells only in the wilderness. 
Its range in primitive times coincided with the 
distribution of mature northern hardwoods and 
boreal forests in the East, and with mature pine, 
spruce and fir stands in the Northwest. ‘Thus 
Alaska, Canada and the northern United States 
harbored these furbearers. “They once even oc- 
curred in Ohio, Pennsylvania, New Jersey and 
Virginia. 

Settlement of the East wiped out much marten 
habitat. The northern states retained some wilder- 
ness, however, and there the marten populations 
held out longest. Nevertheless, by about 1925 
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the species was extinct in Minnesota, Michigan 
and Wisconsin. A few remained in the Adiron- 
dacks of New York and in Maine when, in 1936, 
the U. S. Biological Survey recommended a na- 
tionwide closed season. Even though New York 
complied, its marten population failed to recover 
during the next ten years. The species appeared 
doomed in the United States east of the Rockies. 

What caused this dangerous decline? Prob- 
ably a combination of three factors: overtrapping, 
habitat destruction and the species’ low repro- 
ductive rate. 

The marten is especially susceptible to over- 
trapping because of its reckless curiosity and 
high value. Almost any kind of “set” would 
catch the creature, and improvident trappers 
often cleaned out an area, then moved on. An 
Ontario trapper retired after making $16,000 in 
one winter (about 1920). Besides full-time trap- 
pers, there were seasonal workers, lumberjacks 
and other woodsmen who trapped every marten 
they came across. 

Along with heavy trapping pressure came habi- 
tat destruction, even more harmful. Extensive 
and intensive logging plus widespread forest fires 
wiped out most of the remaining mature timber. 
The second growth which followed was unsuit- 
able for martens. 
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Even in the few remnants of good habitat, the 
heavily-cropped marten population could recup- 
erate only slowly, if at all, because of the animal’s 
low breeding potential. Females do not bear 
young until they are three years old, and then 
they average less than three per litter. 

As martens became scarcer, the government 
tried to breed captives. But female martens are 
finicky. They rarely bear young in captivity. 
Scientists studied their love life and learned 
much of interest. They discovered that the mar- 
ten has a relatively long gestation period — 259 
to 275 days. Individuals mate a number of times 
during two or three weeks in July and August. 
Male and female probably have little trouble find- 
ing one another, for each rubs its abdominal 
scent gland on logs, tree limbs, and the like as 
sign of its presence. Besides this, the female 
“clucks” when sexually receptive. 

Mating lasts about one hour. The fertilized 
eggs develop for a few days, then stop. For the 
next several months the “blastocysts” float freely 
in the womb; about mid-February they finally 
attach and resume development. Mother marten 
prepares a warm nest in a rock pile, hollow log or 
tree cavity for her young, which arrive in April. 

Young martens are especially curious. A Colo- 
rado biologist once spied a female and four young 


bounding toward him. All stopped and stared at 

him for a couple of minutes. The adult and two 

young ran into a nearby rockpile, but the other 

two youngsters continued watching him. After 

a time the female reappeared, threatened her dis- 

obedient offspring and finally snatched one by 
the neck and dragged it to the rockpile; the other 
followed. 

Marten kits are full-grown when they are four 
months old. By late fall they are on their own. 
Like the young of most mammals, they may 
travel far and wide before settling down. In 
Montana a juvenile male wandered at least 25 
miles after leaving home. 

This strong tendency to disperse partially ac- 
counts for a recent comeback which the marten 


oreas Pond in Essex County, New York, lies in the 
eart of the marten’s range in the state. In this 
igh-peak Adirondack area is probably the largest 
opulation of martens east of the Rocky Mountains. 
Photo by the Author 
has been staging. Wildlife refuges, State and 
National Parks and other havens in the wild 
have supported the nuclei of the few remaining 
populations in the United States and southern 
Canada. Numbers have built up and dispersing 
individuals are overflowing to surrounding areas. 
Meanwhile, vegetation on much of the slashed 
and burned timberlands has grown to the stage 
suitable for martens. These factors plus the 
closed season in the East since 1937 fostered the 
marten’s recent return. ‘Today’s low raw fur 
prices —$10 for a marten — should not hinder 
the comeback. 

Naturalists noticed the increase of this fur- 
bearer in the Adirondacks about 1946, Although 
lately woodsmen have reported spotting martens 
and sign all over the “forever-wild” area, most 
reports come from Hamilton, Franklin and Essex 
Counties. Undoubtedly the highest populations 
frequent the high-peak country of Essex County, 
in the heart of the Adirondacks. In the spring of 
1957 I snowshoed partway up Mt. McIntyre, 
second highest peak in New York, and had no 
trouble finding marten tracks. A forest ranger 
stationed in the area asserted that “they are on 
all the nearby mountains.” The Adirondacks now 
probably contain the highest population of mar- 
tens east of the Rockies. 


Aroostook County is Maine’s marten strong- 
hold, but a few specimens have come recently 
from Piscataquis and Somerset Counties. There 
are scattered reports from Franklin and Oxford 
Counties. From 1949 to 1959, Maine trappers 
accidentally caught and reported 7] martens. A 
biologist in that state predicts regarding marten 
numbers that “. . . further moderate increases 
may be forthcoming.” 

The first marten record in Minnesota since 
1920 came in 1953 from the northeast section of 
the state, and woodsmen report other individuals 
there. A few miles north, in Canada, a small 
population remains; dispersal from this may be 
repopulating northeastern Minnesota. 

Since much of the eastern wilderness is becom- 
ing suitable for martens again, states not nursing 
remnant populations are restocking to re-estab- 
lish the species. New Hampshire released a few 
martens in 1953. ‘The same year, Wisconsin 
placed five adults from Montana on one of the 
large Apostle Islands in Lake Superior. Five 
more were released in 1956 and biologists have 
observed marten sign there every year since. 

Michigan also has seriously attempted re-estab- 
lishing the interesting creature. The conservation 
department released five males and three females 
in the Porcupine Mountains during the winter 
of 1955-56. In February, 1957, biologists rein- 
forced the initial stock with 13 males and 8 fe- 
males. It is still too early to tell if the plant 
“took,” but the Michigan naturalists know that 
individuals were still present in the Porcupines in 
January of 1959. 

One main difficulty in restocking the species is 
its homing tendency. A transplanted Michigan 
marten traveled 140 miles back to within six 
miles of its origin. This and similar incidents 
show that martens are travelers with strong at- 
tachments for their home ranges. 

Until recently naturalists thought the home 
range of the marten was 10 to 25 miles in diam- 
eter. Indeed, biologists who have tracked in- 
dividuals around for several days and sometimes 
weeks verified these figures. However, in 1957, 
V. D. Hawley and F. E. Newby reported on 
their intensive study of marten home ranges in 
Glacier National Park, Montana. They live- 
trapped and tagged 85 individual martens (525 
catches). The home range of those resident on 
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the area averaged .92 square miles for males and 
.27 for females (based on 11 adult and immature 
animals). ‘These had well-defined and probably 
well-defended territories. But only 30 of the 85 
martens were resident (captured in the same 
area over a period of at least 3 months). The 


others were temporary residents and transients; 
these are probably the types which the other nat- 
uralists studied. 

Thus it appears that a large group of martens 
are more or less nomadic, while others occupy a 
much more restricted range. Are the wide-rang- 
ing animals surplus, forced to roam until dis- 
covering an unoccupied territory? 

As we learn more about the marten, we find 
that some of our other old ideas are not too accu- 
rate. For instance, most natural history books 
call the species “arboreal.” Present-day biologists 
disagree. Dr. W. H. Marshall of Minnesota 
tracked two individuals for more than 17 miles, 
and neither even climbed trees. A third climbed 
trees only eight times in 21 miles. 

Dr. Marshall also noted how the animals 
hunted. “While moving about in timber, marten 
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Michigan biologists released 
18 male and 11 female mar- 
tens in the Porcupine Moun- 
tains in an attempt to rees- 
tablish the fur-bearer. Wis- 
consin and New Hampshire 
have also made efforts at re- 
stocking numbers of martens. 


Photo by Cusino Wildlife 
Experiment Station 


hunt from one snag, windfall, or dense tangled 
clump of low brush to another often trying to 
approach such a feature by long leaps from the 
uphill side. If this ‘rushing approach’ fails to 
surpise a larger animal such as snowshoe hare 
or red squirrel, the marten proceeds to search 
every hole or crevice in detail.” 

Martens catch many mice during their travels. 
In fact, recent studies in widely separated areas 
show mice as their most important food. Older 
natural history books claim red squirrel is the 
marten’s mainstay, but it seldom composes even 
50 percent. of the food. Snowshoe hares, berries, 
birds and insects also are prominent on the menu. 

We can readily observe the marten’s omnivo- 
rous habits by watching captives. They eat every- 
thing from beef gravy to pancakes (with or with- 
out syrup). Spaghetti, however, only appeals 
when they are hungry. I don’t think anyone has 
tried pizza yet. 

Sometimes martens bite off almost more than 
they can chew. One author describes an attack 
on a mallard drake. The marten had dragged 
the duck about 40 feet, but suddenly the bird 


took off, marten and all. After a 30-foot ride, 
the predator finally weakened the duck and had 
him for supper. 

Martens are always hungry. They spend all 
of their active hours (generally several hours 
around dawn and dusk) in search of food. When 
caught in live-traps, they devour the bait and 
readily accept any food presented them. Imme- 
diately after being released, they usually start 
searching for food. In Alaska, a biologist handed 
a marten a candy bar upon release; the creature 
carried it 10 yards, stopped, and gobbled it up. 

Besides misjudging both the marten’s menu 
and its arboreal ability, naturalists of a few years 
ago believed that it would not get along near 
human beings or their habitations. ‘These natu- 
ralists would have had a hard time convincing a 
certain Yellowstone camper of this. He awoke 
one morning with a marten in his bed! ‘This is 
an extreme example of “symbiosis,” no doubt, 
but lumberjacks, park rangers and other woods- 


men in marten country testify that the creatures 
frequent their camps, garbage cans and dumps 
searching for free meals. It is not that martens 
can't live with people; just that they can’t live 
where 99 and #4 99 percent. of the people live. 

The marten depends upon the wilderness for 
its existence. We have salvaged some of the 
wilderness and therefore have saved the species 
from extinction —so far. But only through de- 
voted and persistent effort can we safeguard the 
few remaining wildernesses in the East. Right 
now there is a move to open up part of the “for- 
ever-wild” land which supports probably the 
largest marten population in the East —the 
Adirondacks. Many people like this move; others 
do not. One thing is sure: the marten won't. 


Immediately after release in the Porcupine 
Mountain area, the marten headed for a tree. 
But so bold and voracious was the little ani- 


mal that in a few minutes if started hunting. 
Photo by Cusino Wildlife Experiment Station 
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Dilemma 


By EDWARD A. ARMSTRONG 


St. Mark's Vicarage, Cambridge, England 


CCORDING TO THE FABLE, Buridan’s ass died 
miserably of starvation between two ex- 
actly equidistant bales of hay because it 

was unable to decide which to eat. The story is 
not quite so absurd as it may seem for there are 
people who are almost incapacitated by having 
to make a crucial decision and animals may be- 
have in apparently futile or incongruous ways 
when on the horns of a dilemma because of con- 
flicting impulses or motivations. In experiments 
by Pavlov and his followers, dogs and sheep were 
reduced to a neurotic condition when, after being 
trained to respond in different ways to two dis- 
tinct types of signal, both signals were given to- 
gether. Our own mental disturbances are often 
due to inner conflict. The unusual forms of be- 
havior resulting from such conflicts are of particu- 
lar interest because they give us an insight into 
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the concealed “springs of action” of animals and 


men. 

Anybody who watches birds attentively is likely 
to notice some of these odd activities which occur 
when an individual is thwarted, exasperated or in 
some kind of predicament due to conflicting im- 
pulses. Other animals behave in these queer 
ways, too, but they are most conspicuous and 
easily studied in birds because they, being rela- 
tively large and mostly active in daylight, are more 
readily observed than, for example, insects or noc- 
turnal mammals. Moreover, birds’ movements 
and utterances are so highly expressive that they 
reveal rather more clearly than most other animals 
how their behavior is motivated. 

Of these forms of incongruous behavior, the 
most frequently observed is that for which my 
term “displacement activity” has been adopted 
and which I discussed in an earlier article in Ani- 
mal Kingdom CRight Thing, Wrong Time,” 
Nov.-Dec., 1950). It has been studied especially 
by Dutch naturalists. Sometimes the action is not 
only “out of context” but incomplete. When a 
partridge which I was watching was approached 
by a large rat it neither attacked nor fled but 
wandered here and there apparently feeding but 
never actually picking up anything. I have seen 
a Black-headed Gull leave its nest on being 
alarmed and alight in the water to bathe, but 


performing the movements in a flurried, incom- 
plete way. Birds anxious to return to their nests 
may false-feed or strop their bills on a twig in an 
odd, agitated manner. When an oystercatcher 
or avocet is menaced by another it may take up 
the attitude of sleep. After a fright a bird will 
preen its perfectly tidy plumage and a woman 
will tidy her hair although it has not been dis- 
arranged. Some forms of displacement activity, 
such as preening, have been incorporated or “ritu- 
alized” into courtship display. These activities 
appear in conflict situations when a bird or other 
creature is torn between two kinds of action, 
such as to attack or to flee. When two differing 
motivations cancel each other, another finds 
expression. 

Striking examples of behavior due to this kind 
of conflict are provided by the distraction displays 
of birds in which the bird appears to be injured. 
Such so-called “injury-feigning” occurs when a 
parent bird is in a dilemma as to whether to es- 
cape or remain near the young and defy the in- 
truder. Some of these displays are so realistic that 
animals are deceived into following the injury- 
feigning bird and so lured from the nest or young. 
If we scrutinize the movements of such a bird 
it will be apparent that some resemble those made 
by an attacking, and others those of a fleeing, 
bird, so that such displays exhibit components of 


Three examples of injury-feigning. Left — An 
Avocet flutters and appears to be crippled. 
Center—A female Ringed Plover gives a good 
example of distraction display. Right — Real- 


istic pretense of injury by a cock Dotterel. 


Left and right photos by Eric Hosking, F.R.P.S.; 
Center photo by the Author 


two kinds of behavior which have become stereo- 
typed or ritualized into this effectively deceptive 
display. They may be regarded as “compromise 
activities. 

Displacement activities were recognized by 
bird-watchers almost fifty years ago but more re- 
cently close observation has revealed other types 
of incongruous behavior. When a man ap- 
proaches a falcon’s eyrie the brooding bird may 
fly out to attack him but instead of pressing its 
attack home will stoop at, and kill, a passing bird. 
Sometimes I have disturbed a pair of small birds 
near their nest and seen them attack each other. 
Behavior of a somewhat similar kind is by no 
means confined to birds. A chimpanzee, after 
being bullied by another, will “take it out” on his 
mate. Similarly many a wife has been puzzled as 
to why her husband comes home cross until she 
discovers that he has had a difficult time with his 
boss at the office. 

In such activities the object is incongruous 
while in displacement activities the activity is 
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INC( MNOTUOUS. 


hese activities have been called 
“transference activities” or less appropriately, “re 
direction activities.” In a transference activity 
the behavior is aroused by the normal object or 
animal but deflected to a substitute object. When 


someone is infuriated by another person he may 


kick a piece of furniture or, as I have seen happen, 
break a pair of spectacles in pieces. In his auto- 
biography, Orientations, the distinguished admin- 
istrator, Sir Ronald Storrs, tells how, 
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when his 


father accidentally broke a valuable piece of 
china, his mother took up a ballroom chair and 
smashed it to matchwood, saying “almost without 
emotion”: “There, but for the grace of God goes 
John Storrs.” Having thus vented her feelings her 
anger was assuaged. So when a bird or other 
animal is hindered by fear, an inhibition of some 
kind or an obstacle in the environment, from ex- 
pressing itself, the activity may be switched to a 
subrelevant object. 

Thus it is normally when a bird is daunted in 
some way that it performs a transference activity. 
Blackbirds will threaten each other near the 
boundaries of their territories but occasionally 
the procedure is more elaborate. I have seen one 
pick up a leaf and, holding it aloft in her bill, 
advance towards her rival. Day after day she 
did this. This odd performance can be interpreted 


when we remember that perturbed and enraged 


The head of an enemy — in this case a Cuckoo 
— has been affixed to the perch and two Wil- 
low Warblers made a direct, vicious attack. 
Photo by Eric Hosking, F.R.P.S. 
birds will pick up leaves or pull at tufts of grass. 
When I came near to a raven’s nest it plucked the 
grass around. These innocent objects were evi- 
dently substitutes for the enemy. So the leaf to 
which the blackbird transferred the impulse to 
peck her rival became a banner in the bird’s 
threat ritual. Thus transference activities as well 
as displacement activities can be ritualized into 
display. Birds as different as peacocks and birds 
of paradise pick up objects such as leaves or 
twigs during their display. The Magnificent 
Bird of Paradise plucks leaves off the bushes at its 
display-ground in the forest. Bower birds collect 
bright objects which they place in and around the 
bowers where they display and mate. All these 
display activities appear to be engendered from 
transference and non-correlation activities. 
Occasionally a bird, after performing a_ trans- 
ference activity, then performs the true activity. 
It is as if performing the easier activity prepared 
the way for one more difficult. An ape or child 
called on to perform some manipulative task may 
fail, go off and perform an easier task, and then 
return to try again. Dr. V. D. A. van Someren 
was watching at the nest of an East African Fiscal 
Shrike when the female began to behave in an 


odd way, loitering to an unusual extent after de- 
livering food to the nestlings. Eventually she 
plucked a dead leaf from a twig and flew away 
with it. A little later she returned and after 
moving uncertainly around the nest, seized an 
egg and went off. Presently she reappeared and 
removed the other addled egg. Evidently the 
bird’s impulse to remove the eggs was hampered 
by the necessity to alter the normal relationship 
to them and by their being rather awkward ob 
jects to hold and carry away. So the impulse was 
at first transferred to the leaf. 

In another kind of queer behavior the activity 
is deflected to a substitute object but this is due, 
not to the daunting aspect of the normal object 
nor to any inhibition or obstacle but to the ab- 
sence of the object normally involved in the ac- 


tivity. Most small birds carry away the drop- 


pings of their nestlings but a Carolina Wren has 


been seen to carry off a leaf and I have observed 
a Dipper take away pebbles when there was no 
faecal sac to remove. It seems that the bird is 
“keyed up” to act in some definite way and in 
default of the proper object the activity is trans- 
ferred and expressed in relation to a substitute. 
If a bird has its attacking impulses aroused by 
hearing a recording of the song of its species or 
by seeing its reflection in a mirror, it may, in the 
absence of the proper object — another male — 
pull its nest to pieces or attack a twig. Some 
years ago (Ibis, 1952), I included such activities 
in my definition of transference activity but they 
differ in that the proper object is absent. ‘The 
activity is incorrectly correlated with its goal 
so these activities may be called “non-correlation 
activities.” ‘here are human analogies to such 
behavior. A famous Cambridge professor who 
always wore his academic hood over his gown in 
chapel absent-mindedly took down his laundry 
bag from the peg and wore it instead! But this is 
not to suggest that his motivation was identical 
with that of the birds mentioned. 

An extreme is reached in the most peculiar of 
these incongruous performances — “vacuum ac- 
tivity” or “overflow activity’ —in which the ac- 
tivity goes off “in the blue” in the absence of both 
the initiating object and the goal object. Not 
only will a bird attack a stuffed specimen of its 
own species or a predator placed in its territory 
but sometimes it will attack the empty space after 
the model has been removed or the enemy has 
disappeared. A captive Starling has been seen 
to peck at a window pane as if it were catching 
flies, when there were no flies there. Our knowl 
edge of these activities has been increased by 
experiments in which electrodes were inserted 
into the brain of a hen. It was found that attack- 
ing, fleeing and other forms of behavior could be 
evoked in a laboratory where there was no rival 
to attack nor predator from which to flee. ‘This 
work shows that behavior may be composed of 
discrete trains of activity. ‘Thus stimulation in 
the correct area of the brain stem will cause a fowl 
to crane its neck, look all around and then make 


off in a stealthy crouching posture — the series of 


The head was finally removed but in the War- 
blers there was still an impulse to attack — 


and so this one continued to assail the perch. 
Photo by Eric Hosking, F.R.P.S. 
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movements normally made by the bird on sight- 


ing a marauder. 

An animal acts in a normal effective way when 
there is the correct correlation between inner im- 
pulse and the stimulus object but, as the instances 
quoted show, the former can be so powerful that 
the activity goes off in vacuo and also the latter 
may have such significance that it becomes a 
supernormal stimulus so that the activity occurs 
when the inner impetus is below normal. A non- 
correlation activity occurs when the inner im- 
petus is so powerful that in the absence of the 
normal goal it is performed with a substitute 
object. In a transference activity, expression of 
the activity in relation to the initiating object 
is impeded and there is deflection to a substitute 
object. When a vacuum activity occurs, both in- 
itiating object and goal object are lacking. 

Thus one or other of a range of peculiar ac- 
tivities may occur when the correlation between 


inner impetus and outer stimulus is in one way 
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When an Oystercatcher or an Avocet has been 
menaced by another of its kind, it may take 
up an attitude of sleep. In this picture, the 
Oystercatcher was frightened by its image in 
the mirror, and goes into a posture of sleep. 


Photo by Eric Hosking, F.R.P.S. 


or another inadequately effected. At present we 
are at the stage when noticing and describing 
these eccentric forms of behavior are important. 
There are opportunities here for field naturalists 
as well as researchers, for pet keepers, avicultur- 
ists and visitors to zoos. We are forced into pic- 
ture-thinking in trying to interpret these activities 
because the mechanisms which govern behavior 
are so little understood, but effort devoted to 
their study will be well rewarded. We shall find 
that what is learned of the springs governing 
animal activities illuminates our own behavior and 
that scrutiny of oddities in our behavior can help 
us to interpret the activities of other creatures. 


£00 News in Pictures res 


The most spectacular exhibits at the Aquarium 
this fall are three Belugas, or White Whales 
(Delphinapterus leucas), captured by an Aquar- 
ium expedition in Bristol Bay, Alaska, and 
brought back to New York on August 28. The 
expedition was organized and led by Dr. Carle- 
ton Ray and included W. Robert Moore, Chief of 
the Foreign Editorial Staff for National Geo- 
graphic Magazine, who acted as photographer, 
and Seward Johnson of Princeton, who made a 
motion picture record of the capture. The male 
Beluga is a year old, 7 ft. 3 in. in length and 
weighs about 450 pounds. The two females are 
9 ft. 2 in. and 9 ft. 4 in. respectively, weigh 
between 700 and 800 pounds, and are two years 
old. The heavier animals were extremely difficult 
to lift out of the shallow water of the bay into 
a small boat, and once captured they had to be 
carried 40 miles to an airport, from where they 
were flown to New York in a chartered plane. 
They are exhibited in the big Oceanic Tank at 
the Aquarium and are feeding on small fish. A 
feeding platform has been built in the tank, and 
the Belugas are learning to swim up and take 
fish offered by hand, but are still slow learners. 


One of the rarest lizards in the 
world came into the collection in 
September. It is called the Bor- 
nean Earless Monitor (Lanthono- 
tus borneensis) and this is the 
tenth specimen ever collected — 
the first one seen alive outside of 
its native Borneo. The monitor 
was sent to us by Dr. Tom Har- 
risson, Curator of the Sarawak 
Museum in Kuching, Sarawak. 
Rough-scaled, 13 in. long, it is 
a burrowing species so primitive 
that it may be one of the ances- 
tors of snakes. We know little of 
its habits in its native Borneo. 
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During the unseasonably hot weather in early September daily hosings of the elephants made the weather 
more bearable for them than for many of the ‘human occupants of he. Zoological Park. Elephant faces are 
not formed for fine shades of expressiveness, but there does seem to be enjoyment in the picture at the left. 
The African Elephants usually treat themselves to a dust bath after their shower — and certainly enjoy it. 


Our young Chimpanzees — the “Little Women” — get a great deal of enjoyment 
out of playing with balloons and handle them nel as (Five children would. 
When one floats away they often leap or try to climb fast enough to catch it. 


onservation of LEATHERBACKS 


By OLIVER MILTON 


Southeast Asia Conservation Expedition 


An interesting attempt at practical conservation 
is being made in Malaya where — without some 
such effort —the giant Leatherback Turtle ap- 
pears to be in danger of extermination because of 
raids on its breeding grounds. The report that 
follows was sent to us by Oliver Milton, now in 
Malaya as leader of the Southeast Asia Conserva- 
tion expedition, which is sponsored by the Zoo- 
logical Society. — Eprror 


LrHoucH the Leatherback Turtle, Dermo- 
chelys coriacea, is the largest sea turtle in 
the world and may attain a length of 

seven and a half feet and a weight of 1,200 
pounds, and furthermore is found throughout 
the tropical seas, by no means all its fears 
places are known. This is probably Prone) 
fortunate — judging by what has been happen- 
ing on the east coast of Malaya where one breed- 
ing ground is known. 

“Along this stretch of soft, sandy beach some 
fifteen eles in extent, north of Dungun in the 
state of Trengganu, the annual visits of female 
Leatherbacks commence some time in May and 
continue until July. The billiard-ball-size eggs 
are regarded as a great delicacy and are system- 
Prelly collected is licensed persons throughout 
the nesting season. The licenses are ene by 
the Trengganu state government and entitle the 
holder to remove 100% of the eggs. The result 
of this total collection is that there are now be- 


looking as if a caterpillar tractor had crawled up 
he beach, these tracks— more than seven feet wide 
— show where a Leatherback Turtle came out of the 
ea at Dungun fo deposit her eggs in the moist sand. 
All photos by the Author 
The enormous size of the Leatherback is illus- 
trated here. Estimates vary as to the weight 
attained by this largest of sea turtles, but 
itis certainly 1,200 and perhaps 1,500 pounds. 


lieved to be no more than two thousand turtles 
left and so unless some plan for their preserva- 
tion is put into effect urgently these magnificent 
reptiles are faced with speedy extinction. 

For the past nine years Prof. John Hendrickson 
of the Zoology Department of the University of 
Malaya has been very concerned about the prob- 
lem and his hopes for their preservation had met 
with little success. This year, however, he is see- 
ing the fruits of his efforts and from June 17 to 
19 he led a party of members of the Malayan 
Nature Society to the turtle beach to put his 
scheme into practice. The plan was quite simple, 

namely, to collect the eggs from the nests, pay the 
licensed collector for has and then place them in 
a guarded hatchery. Once the young had hatched 
they would be returned to the sea. The Treng- 


After the eggs are deposited, 
the turtle scoops sand over 
them with the rear flippers. 
Here the clutch, which aver- 
ages about 90 eggs, has been 
completely covered and after 
patting the sand down, the 
turtle will return to the sea. 


ganu state government agreed to this and, in fact, 
contributed Malay $2,000 CU. S. $700) to the 
project. Incidentally, the trade in turtle eggs 
brings in a revenue of M$20,000 CU. S. $7,000) 
per annum to the local government. By this 
method the licensed collectors would not be de- 
prived of their income, normally earned by selling 
the eggs in the local and distant markets such as 
Singapore and Penang, and the eggs would be 
given a chance to hatch rather than find their 
way into the stomachs of the gourmets. 

I was a member of the group that went to the 
east coast to collect the eggs. Thirty of us drove 
the 260 miles in a hired bus from Kuala Lampur 
to Dungan on June 17. We left at 7:20 a.m. 
and arrived at the beach at 1] p-m., having 
stopped at Kuantan for a very welcome supper. 
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The egg-laying has started — 
in this instance, in the after- 
noon, although most laying 
was done at night. Some eggs 
may be seen under the left 
flipper at the bottom of the 
hole, about two feet deep. 


Other people came by their own transport and a 
small party flew a chartered plane up from 
Singapore. Prof. Hendrickson divided us into 
groups of twos and threes and each group was 
spaced at fairly equal intervals along the 15-mile 
stretch of beach, those at the north and south 
ends receiving assistance from a Land Rover. 
The turtles started to come ashore at about 
11:30 p.m. and continued to do so until 4 or 5 
a.m. Measuring seven or more feet in length 
and weighing an estimated 1,500 pounds, these 
giant reminders of the past would suddenly loom 
out of the shallow water. Paddling their three- 
foot flippers, they struggled up the beach until 
they found a site that appealed to them for 
nesting. Having decided on a spot, their rear 
flippers slowly and quite efficiently dug down 


into the soft, moist sand. The flippers were used 
alternately and, like a human hand, the tips 
scooped up a quantity of sand and deposited it in 
a small pile at the edge of the hole. Once the 
correct depth had been reached — about two feet 
—the egg laying process commenced. Covered 
with a mucus, the soft-shelled eggs dropped into 
ipesielc, plop. =. plop... plop . . ., until.all 
had been laid. One nest contained 33 eggs and 
another had 161; the average was about 90 eggs. 
On completion the rear flippers shoveled the sand 
back into the hole and then the turtle slowly 
moved all over the nesting site, scattering the 
sand in all directions, so that the actual nesting 
hole was completely unrecognizable. 

The whole process took about one hour, during 
which time the monster emitted loud gasps and 
grunts while the fluid discharged from the eyes 
and which is normally washed away in the sea, 
congealed into strings of “tears.” Once satisfied 
that her reproductive duties had been completed 
she manoeuvered her great body around and 
started the journey back to the China Sea. Be- 
fore vanishing from sight completely she raised 
her head above the water as if to take a final look 
at the nest and to say good bye. 

The normal procedure, once the eggs had been 
laid, was for the licensed egg collectors to find 
the nesting site, clearly indicated by the great 
tracks leading to and from it, and then probe the 
area with a long metal rod until their trained 
fingers could sense the actual eggs beneath the 
surface. Then digging the sand with their hands 
until they reached the egg chamber, they would 
remove all the eggs except some small ones the 
size of ping pong balls, which they discarded on 
the beach. The saleable eggs were then heaped 
in a mat basket and taken to the main collecting 
point. 

As our party consisted of 70 persons, there was 
not much patrolling to be done. Often the turtle 
was seen on its way to the nesting site, in which 
case it was followed — or, if it had started to lay 
the eggs, one person removed them as they were 


oie cccd from the huge body. They were then 


Professional turtle-egg hunters with mat bas- 
kets packed with eggs, on their way fo market. 
They are carrying the slender metal rods they 
use fo probe the sand and find eggs at a nest. 


taken back to the hatchery where a small group of 
us were digging artificial nests. During the first 
night no turtles came up in my sector of the 
beach. I saw some on the second night before 
going to work in the hatchery with three other 
persons. We removed the top layer of sand from 
a small area and then, when we reached the moist 
and less runny sand, scooped out a vertical hole 
about the size of one’s arm until the armpit was 
level with the top of the hole. At the bottom 
of this narrow tube a round chamber was ex- 
cavated about a foot in diameter, although the 
size depended on the number of eggs that were 
going to be deposited. After the eggs had been 
carefully laid in this prepared chamber, the hole 
was refilled with sand and a small metal plate, 
affixed to a stick, was placed in the sand by the 
nest. The marker indicated the serial number of 
the nest, the number of eggs and the date. On 
the first night we collected 5,000 eggs and on the 
second about 3,000, for which the licensed col- 
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This fenced area on the beach near Dungun is 
the nursery where nearly 8,000 eggs were de- 
posited by the conservation crew to hatch. A 
very high proportion did successfully hatch. 


lectors were paid at the rate of M$9 CU. S. $3) 
per hundred. 

Prot. Hendrickson took 200 eggs back to the 
University and placed them in a sand box warmed 
by lamplight. About mid-July he opened one or 
two of the eggs and found that the embryo had 
developed into a miniature turtle complete with 
distinctive carapace. Next month, when the two 
months’ (approximately) incubation period is 
completed, a party will return to the hatchery to 
collect the young turtles as they emerge from 
their sandy nests, place them in trays and take 
them out to sea. Because of predators such as 
dogfish, sharks and birds, the infancy mortality 
is about 99%. As the local natives have never 
seen the young turtles remain for any length of 
time in the shallow water near the beach, the 
exclusion of this period of their life cycle by 
taking them out to sea may be an important factor 
in lowering their presently very high death rate. 


They Show Their Age— 


HUMMINGBIRDS WITH WRINKLES 


By WILLIAM (iB CONWAY 9 Director and Curator of Birds, New York Zoological Park 


N Jury 21 our Emerald-throated Hum- 

mingbird achieved eight years in the 

Zoo and, exactly two months later, Sep- 

tember 2] marked the completion of eight years 

in the Jewel Room for our Garnet Humming- 

bird. A Garnet Hummingbird lived for eight 

years in the collection of Sir Alfred Ezra in 

England, but this is the only comparable record 
of which we are aware. 

Of course, as the Curator of Reptiles is always 
pointing out, the oldest Zoo resident is “Teddy,” 
the South American Tortoise presented by ‘Theo- 
dore Roosevelt in 1914, and the Mammal Curator 
lets no one forget that “Bessie,” the Indian 
Rhinoceros, came to us in 1923. For that matter, 
the Bird Department’s South American Azure 
Jay arrived at the Zoo in 1925, and there are 
several other Zoo inhabitants who survived the 
crash in 1929, maintained equanimity through 
the explosion of the first atom bomb, and remain 
indifferent to the exploits of various astronauts. 


On July 21 this Emerald-throated Humming- 
bird attained the very advanced age of 8 years 
in the collection. Its age when it came to the 
Zoo is not known, but it was already an adult. 


Despite their lack of seniority, our two hum- 
mers surely hold the longevity record for hum- 
mingbirds in any North American zoo, and very 
probably have been on public exhibition longer 
than any hummers in any zoo anywhere. This 
represents no small caretaking feat, and the Zoo's 
bird men can rightfully feel almost as proud as 
the birds themselves. 

Hummingbirds are extraordinarily delicate 
creatures — but tough as nails too. A contra- 
diction — but hummers are a contradiction, from 
respiration to reproductive rate. They live, most 
of the time, at an incredible pace even for a bird. 

In many ways birds are more efficient than we 
mammals — especially when it comes to blood 
circulation. For one thing, they have relatively 
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larger hearts than mammals, and hummers have 
proportionately the largest hearts of all. Accord- 
ing to Portmann, a ee s heart may account 
for 19.8% to 22% of its total body weight. A 
man’s heart is about one-half of one percent. of 
his body weight. Odum recorded a Ruby-throated 
Hummingbird’s heartbeat at 615 per minute, and 
we may be fairly certain that this is a minimum 
figure for an active hummer, for a chickadee’s 
neat may beat 400 times a minute when it is 
sleeping, and double this rate when the bird is 
active. An excited canary’s pulse may rise to 
1,000 per minute. Generally speaking, there is 
evidence that some birds have proportionately 
more red blood corpuscles and a higher concen- 
tration of sugar in the blood than mammals, and 
they usually have higher blood pressure and body 
temperature as well. One study has revealed a 
metabolic rate for an active Allen’s Humming- 
bird more than fifty times as fast as that a 
human beings. 

Normally, bird temperatures run from 105°F. 
to 112°F., with active hummers at the high end 
of the scale, as usual. This terrifically high physi- 
ological performance and efficiency is made neces- 
sary by small size and the energy demands of 
hummingbird flight, but certain small mammals, 
especially shrews, could hardly be called meta- 
bolic sluggards. 

The common House Mouse has a reported 
heartbeat of 700 per minute while resting, and 
the Short-tailed Shrew or Mole Shrew vibrates 
away with a pulse of 618 to 780 per minute — 
not to mention a respiratory rate well over 5,000, 
even though its body temperature does not nor- 
mally exceed 100°F. The respiratory rate of the 
Smoky Shrew has been recorded as high as 
13,700 per minute. We humans, who draw 
breath only about 18 times a minute, are barely 
breathing by the standards of small birds and 
mammals. 

With such a metabolism, it is a wonder that 
our tiny hummers could attain an age of eight 
There 
are, moreover, some impressive life expectancy 
differences between small birds and their larger, 


years, and usually hummingbirds don’t. 


and in some ways, opposite numbers in the mam- 
mal world —the mice and shrews. No House 
Mouse, so far as we know, has ever lived much 


beyond four years. The Short-tailed Shrew. is 
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elderly at 16 months and probably dead before 
it reaches 30 months. Even the relatively large 
White-footed Mouse has failed to attain six years, 
despite the protection of captivity. 

Here it should be emphasized that the pro- 
tected captive life span of the creatures we are 
discussing is quite a different matter from aver- 
age life expectancy in the wild. 

David Lack has amassed data which indicate 
that the annual death rate, in temperate areas, 
for various wading birds and gulls, lies between 
30% and 41%, and between 40% and 60% for 
various songbirds, ducks and gallinaceous birds. 
This means that the average 
the gull you spotted on the beach last week is 
two to three years, and for many of the songbirds 
In fact, while 
the European Blackbird has survived 20 years in 
captivity, one and a half years is close to average 
expectancy in the wild. Small rodents show sim- 
ilar annual mortalities in the wild, but, even in 
captivity, do not usually have the potential life 
span of comparably sized birds. 

A high reproductive rate such as that of the 
chickadee, which averages 6 to 8 eggs in a nest, 
or the Bob-white, which usually lays about 15 
eggs in a clutch, is often associated with a short 
average life and a high death rate. Swifts, pen- 
guins and condors, for example, reproduce slowly 
and seem to live relatively long lives. Almost all 
of the more than 300 species of hummingbirds 
deposit two eggs in a clutch, so we might consid 
this an indieaton of potentially longer lives. 
However, the significance of the small humming- 
bird clutch is hard to assess, for the clutch size 
must be regulated, to some extent, by the maxi- 
mum number of young for which the parents 
can reasonably provide food. Feeding hungry 
baby hummingbirds must certainly approach the 
ultimate in parental responsibility. 


“further life” for 


in your garden, one to two years. 


The terrific energy requirements of humming- 
birds would seem to require a constant food in- 
take, even at night. While we don’t know the 
full story yet, it appears that hummers go into 
a state of torpor at night during which the body 
temperature and metabolic rate fall sharply. O. P. 
Pearson recorded the emergence from torpor of 
Allen’s Hummingbirds. During the minutes 
from torpor to flying, he found their respiration 
gradually increased to a very high rate and then 
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Head Keeper Bell insists that the Garnet Hummingbird, which had been in the collection 8 years 
on September 21, actually has “‘bags under ifs eyes” as a result of its advanced age. This 
close-up photograph seems fo bear him out. The 8 years equal a previous record of the species. 
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dropped to a more normal rate as the birds be- 
came active. Pearson noted further that a male 
Anna Hummingbird consumed eight times as 
much oxygen during the day as it did in torpor 
at night. The mechanism of torpor in which the 
hummer slows down substantially for a long 
period each night may be of major importance 
in its unexpectedly long life. 

At the Zoo, all of our hummingbird cage lights 
are carefully regulated to give our birds a mini- 
mum of 12 daylight hours for feeding, for experi- 
ence has shown that hummers, despite their abil- 
ity to sink into torpor, rapidly exhaust their food 
energy reserves. 

Every zoo man knows that large birds generally 
eat proportionately less than small ones, but 
hummers carry this rule of thumb to the point 
of ridiculousness. ‘The Emerald-throated and 
Garnet Hummingbirds regularly consume about 
three times their body weight of our special for- 
mula syrup each day. From the bird keeper's 
standpoint, this means that we must keep food 
constantly before our hummers. L-shaped feed- 
ing tubes are replenished at least twice each day 
and placed at just the proper angle for each bird. 
Imagine performing this service 5,840 times 
without a misstep! That is what eight years of a 
hummingbird’s life means to a keeper. 

Crawford Greenewalt, in his magnificent hum- 
mingbird monograph, assembles an awesome full 
bushel of quotable facts and illustrations about 
hummingbird food requirements, which, though 
they might make a physiologist cringe, put the 
matter on a spectacularly comparative plane. 

“Hummingbirds have the highest energy out- 
put per unit weight of any living warm-blooded 
animal.” 

“A man’s actual daily energy output is about 
3,500 calories. ‘The daily output of a humming- 
bird leading its ordinary life — eating, flying, 
perching, sleeping — if calculated for a 170-pound 
man, is equivalent to about 155,000 calories.” 

“A normal man will consume two to two and 
a half pounds of food a day. If his energy output 
were that of a hummingbird, he would have to 
consume during the day 285 pounds of ham- 
burger, or 370 pounds of boiled potatoes, or 130 
pounds of bread.” 

Our hummingbird diet is composed of a special 
liver protein hydrolysate, a cereal-based baby food, 
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beef extract, sweetened condensed milk, pure 
honey, liquid vitamins and water, all mixed to 
form a thin, beige-colored, sweet-tasting syrup. 
Live fruit flies are bred for the hummers and are 
an important supplement. The ration is calcu- 
lated to provide approximately the same amount 
of fat and protein our other bird diets allow, with, 
however, very high carbohydrate and sugar per- 
centages. The sugar-water or, preferably, honey- 
water mixtures that many people use to attract 
hummingbirds to backyard feeders are not ade- 
quate to maintain the birds more than a few 
weeks as a sole diet. Like other animals, hum- 
mingbirds must have protein, fats, carbohydrates, 
vitamins and minerals. In the wild, hummers 
feed to a great extent upon insects, and flower 
nectars probably act chiefly as sugar sources to 
meet their demanding energy requirements. 

Adventure among our Zoo hummingbirds is 
held to the absolute minimum, but once every six 
months or so a worried old Emerald-throat, an 
alarmed old Garnet Hummer, a nervous Head 
Keeper and a perspiring Curator assemble over a 
small table behind the Jewel Room for a mutually 
frightening adventure. It is toenail-clipping time. 
Hand-catching and holding sixteen years’ worth 
of hummingbirds might best be compared with 
trying to bunt a Christmas tree ornament with a 
baseball bat. Yet, if the toenails are left un- 
clipped, the birds will eventually become crip- 
pled. So far, the operations have all been 
uneventful. Perhaps we worry too much, for, 
as birds go, hummers are rather fearless. In 
Trinidad, wild ones have investigated the but- 
tons of my shirt, one by one. 

I would rather like to say that our Emerald- 
throated and Garnet Hummingbirds are bird 
personalities and have pet names. But the fact is 
that neither bird has distinguished himself (both 
are males) as an individual. Any individuality 
they possess is more obvious in appearance than 
in behavior. After all, they expend so much effort 
in mere living that it seems uncharitable to 
expect character as well. 

Neither of our old hummers shows much 
sign of age —except for wrinkles. Scoff if you 
care to, but our Garnet-throated Hummer shows 
definite wrinkles about his eyes — positive bags, 
Head Keeper Bell contends. And neither bird 


seems quite so spry as it was a few years ago. 


Keeper Robert Brandner has devoted himself 
to setting a longevity record for Bushmasters. 


HE ZOOLOGICAL Park received a Bush- 

master from our good friends at Simla, the 

Society’s ‘Tropical Research Station in 
Trinidad on July 21 of last year. On the same 
date this year I was able to report that this Bush- 
master was still living in the Reptile House. In 
these days of reptile-keeping, such a report for 
most snakes would be meaningless. In fact, hardly 
anyone is even mildly interested in the longevity 
of a snake until it has passed its first decade in 
captivity. Why, then, should a year’s record for 
a Bushmaster be important? 

It is only if you examine the past experience 
of this Park and other zoos with this particular 
species (Lachesis muta) that the record begins 
to suggest its true importance. Raymond L. Dit- 
mars, the first curator of this department, after a 
long tenure and after many attempts to keep 
Bushmasters, was forced to report Cin 1931) that 
“not one specimen has been induced to feed... 
there is always difficulty in shedding the skin. . 
(and) life in captivity is, at the longest, four or 
five months.” 

In 1935 Dr. Ditmars received a specimen from 
Prof. F. W. Urich of Trinidad that lived for al- 
most a year in the Reptile House. Counting the 
eight months that it was in Prof. Urich’s posses- 
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sion, it lived for 20 months in captivity — a period 
that is still the world’s record. But this merely 
seemed to be the “exception that proved the rule.” 
All other Bushmasters in the Zoo died with dis- 
couraging regularity. Even in Trinidad itself, 
Mr. R. R. Mole, who probably knew more about 
Bushmasters than any other person in the world, 
had been able to induce only a single individual 
to feed. He maintained it for 16 months. 

After the Reptile House was renovated in 1954 
a strange fact was noticed. While the longevity 
of most reptiles improved enormously under the 
new conditions of improved cages and regulated 
temperatures, that of Bushmasters actually de- 
creased from four to five months to something 
less than three. My predecessor as reptile curator, 
James A. Oliver, had noted this effect and, hav- 
ing visited Trinidad himself, suspected that the 
constantly high temperatures of the Reptile 
House might be affecting these animals adversely. 
In fact, as he has previously reported (Animal 
Kingdom, 1957, vol. 60, no. 6), by keeping a 
Bushmaster behind the scenes and at a relatively 
low temperature, he was able to persuade it to 
feed nine times in the five months that it lived. 
My own 1960 studies of the temperatures in 
Trinidad at the times and places where Bush- 
masters were abroad had confirmed that they 
were active only at low temperatures (See Ani- 


mal Kingdom, 1960, vol. 63, no. 3). On the basis 
L5p 


of these observations in nature, the individual 
that I brought back in March of 1960 was placed 
in the new air-conditioned section of our Reptile 
House, and was joined there later by the present 
specimen. Both snakes fed fairly regularly and 
appeared to thrive, but the March specimen died 
after about six months in captivity, not from the 
usual reasons of overheating and starvation but 
merely from the lack of sufficiently devoted atten- 
tion to its other narrow requirements. 

It was at about this time in the fall of 1960 
that Robert Brandner, one of our reptile keepers, 
took the longevity record for Bushmasters as a 
personal challenge. Now that the basic rudi- 
ments of Bushmaster care were known, he de- 
cided to create an outstanding longevity record. 

The first step was to provide an adequate en- 
closure for our now lone specimen. By knocking 
out some of the spacers in the air-conditioned ex- 
hibit section, we were able to provide a double- 
sized cage. To insure the high humidity that 
seemed to be necessary, we covered the floor of 
the enclosure with sphagnum moss that could be 
kept damp. A rock was placed in one corner to 
give the snake the opportunity of retreating from 
this damp surface if necessary and a section of a 
hollow log was provided in the other corner to 
give it a sense of security. The amount of light 
entering the enclosure was reduced to keep day- 
light from being such a shock to this nocturnal 
creature. Finally, a humidity indicator and a 
thermometer were hung in the cage to provide 
exact information. 

Even in the air-conditioned section it was no 
small chore to keep the enclosure cooled to its 
proper temperature. ‘The solid masonry walls of 
the Reptile House, uninsulated here as else- 
where, allowed too ready a transfer of heat for 
the air conditioning unit to cool the entire sec- 
tion to the necessary 65 degree level. Keeper 
Brandner constructed a cardboard duct that 
brought the cooled air directly to the Bushmaster 
enclosure and thus countered this problem. With 
much setting and resetting of controls it was pos- 
sible now to keep the Bushmaster below the criti- 
cal 70 degree mark. So with the makeshift duct 
for temperature and a hand-atomizer for provid- 
ing moisture, the enclosure could (with consider- 
able effort) be brought to the presumed. proper 
conditions. When these preparations had been 
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taken, the Bushmaster was introduced to its new 
quarters and it settled down quietly in its hollow 
log in view of the public. 

The problem of feeding was still unsolved. We 
did not know whether it refused most of the food 
offered because the usual white rat or mouse was 
too far from its normal diet, or for some other 
reason. It did accept an occasional food item, 
though, and after some months Brandner re- 
ported that he began to see a pattern emerging. 
Instead of taking food every week or every two 
weeks, as most snakes do, the Bushmaster ac- 
cepted only about one small rat a month. Under 
its conditions of low temperature this proved to 
be sufficient to keep weight and growth at pre- 
sumably normal levels. ‘The keeper also noticed 
that there was a much greater tendency for the 
snake to feed if the cage had been sprayed just 
before the food was offered. 

This was a promising lead: it implied that the 
Bushmaster might prefer to feed after a “rain.” 
On one feeding day the cage was allowed to dry 
to below the 80 percent. humidity that was nor- 
mally maintained. In late afternoon it was soaked 
with a particularly heavy spraying and a freshly- 
killed rat was placed in the center of the floor. 
Next morning the rat was gone. Theory had be- 
come prediction. Since that first trial the Bush- 
master has accepted such an offering regularly. 

The previous record for Bushmaster-keeping in 
this Zoological Park — and other zoos as well — 
was passed in July but Brandner was far from 
satished. He has raised his sights now to the 
16-month Trinidad record of Mr. Mole, or even 
the 20-month combination record of Prof. Urich 
and the old Reptile House. Unless some unex- 
pected accident occurs Cand this is always pos- 
sible when a single individual is involved), such 
a record appears to be within reach. The kind of 
devotion to duty so well exemplified by Reptile 
Keeper Brandner, in combination with modern 
equipment and some knowledge of the basic re- 
quirements of an animal, is hard to beat. With a 
little luck, we hope to achieve a world’s record 
for Bushmaster longevity in 1962. 

+ * * 

On September 27, when this issue of Animal 
Kingdom went to press, the Bushmaster was still 
in good health and had been with us 14 months 
and 7 days. 


News from the Conservation Foundation 


New Textbook in 
Watershed Management 


On August 31 the Conservation Foundation 
accepted a proposal submitted by Dr. Bernard 
Frank through the Colorado State University to 
support a two-year study for the preparation of 
a textbook in watershed management to serve 
students and instructors in colleges and universi- 
ties which deal with one or another phase of the 
subject. The textbook is expected to find a ready 
market among public and private water resource 
engineers, forest, range and agricultural land 
managers, land and water economists and non- 
professional conservationists and their organiza- 
tions. This textbook will be prepared by Bernard 
Frank (senior author), Professor of Watershed 
Management, and Robert E. Dils (co-author), 
Pack Professor of Watershed Management, both 
with the Cooperative Watershed Management 
Unit, College of Forestry and Range Manage- 
ment, Colorado State University. It will be the 
first definitive textbook in its field —a matter of 
great importance since watershed management is 
now recognized as a specialized field of natural 
resources comparable to wildlife management, 
range management and forest management. 


Faculty Seminar on Natural Resources 
The University of California at Berkeley has 


received a grant from The Conservation Founda- 
tion for the academic year 1961-62 in support of 
the Chancellor's Committee’s sponsorship of a 
“Faculty Seminar on Natural Resources.” ‘The 
Committee, under the chairmanship of S. V. 
Wantrup, proposes a series of monthly faculty 
seminars to be held in the Faculty Club. ‘These 
seminars will be organized around the broad 
theme of “quality versus quantity” in the use and 
management of natural resources. Topics will 
range from a discussion of this theme in the 
philosophy and methodology of science to an ex- 
amination of concrete problems in the manage- 
ment of quality through public policies. Such 
examination will be directed especially toward 
water resources, soil, air and recreational resources. 


Busy Conference Season 


An unusually active summer of teachers’ con- 
ferences has been serviced by the Foundation’s 
Audio-Visual center in New York. Among those 
requesting teaching material, filmstrips and films, 
have been the National Conservation and Re- 
source-Use Education Conference at Daytona 
Beach, Florida; the Institute for Secondary Biol- 
ogy Teachers sponsored by the National Science 
Foundation at Missoula, Montana; the Outdoor 
Education Workshops at Corvallis, Oregon, and 
the Social Studies Center conducted by the Sis- 
ters of the Immaculate Heart of Mary at Monroe, 
Michigan. Other conferences, as reported by 
Martha Munzer who was in personal attendance, 
included the Riverdale and Bear Mountain Out- 
door Laboratories and the Conservation Educa- 
tion Association’s annual meeting at Montana 
State University. Materials furnished represent 
part of the Foundation’s work in stimulating re- 
source education in the minds of teachers re- 
sponsible for curriculum planning. 


Briefly Noted 


In addition to those already announced, Dr. 
Jean L. Baer, Sir Charles Darwin, Dr. Chikao 
Honda and Dr. Mahomedali C. Chagla have ac- 
cepted ‘The Conservation Foundation’s invitation 
to contribute articles to its forthcoming popula- 
tion book... Wallace Bowman, assistant director 
of research, resigned on August 10 to accept a 
position as Resource Planner in the Governor’s 
Division of State Planning, Alaskan State Gov- 
ernment . . . A new member of the Research 
Department is Michael Gucovsky, research econ- 
omist and graduate student in agricultural eco- 
nomics at the University of California, Berkeley 
_.. Frank Fraser Darling addressed a group of 
Commonwealth journalists at Oxford University 
on the subject of “Wildlife Problems in Africa” 
on August 17 . . . Roger Hale will represent the 
Foundation at the American Forestry Associa- 
tion’s 86th Annual Meeting in Sante Fe, New 
Mexico, on October 1-4 . 
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BEHIND THE SCENES 


NEWS AND NOTES OF THE ZOOLOGICAL PARK, THE AQUARIUM 
AND THE DEPARTMENT OF TROPICAL RESEARCH 


Africans Told of Society’s 
Interest in Wildlife 


The active interest of the Zoological Society 
in wildlife conservation in Africa was discussed 
with United Nations and Consular representa- 
tives of nine African countries at a luncheon at 
the Zoological Park on September 7. 

Dr. Fairfield Osborn told the African officials 
of the conservation studies made by the Society 
in the Mara and Serengeti Plains and in the 
Sudan, research on the Mountain Gorilla in the 
Congo, and other projects now being conducted 
as a result of the African Wild Life Fund set 
up by the Society. 

The group gave warm personal endorsements 
to a statement presented by Dr. Osborn: “We 
believe in the values of national parks and sim- 
ilar reserves within which the unique natural 
heritages of our country, and indeed of Africa 
as a whole, may be preserved for posterity.” 

During a tour of the Zoological Park that fol- 
lowed Ae luncheon, several ie the officials re- 
marked that they had seen far more African 
animals in the Zoo than they had ever seen in 
their own countries, and that thousands of their 
citizens were equally unfamiliar with their native 
fauna, largely because it has disappeared or has 
been driven to remote areas. 

United Nations personnel at the luncheon 
were M. Gervais Bahizi, Deputy Permanent Rep- 
resentative of the Congo (Leopoldville), H.E.M. 
Arsene Assouan Usher, Ambassador from the 
Ivory Coast; H.E. Christie W. Doe, Ambassador 
from Liberia; and H.E. Muhammad Ngileruma, 
Ambassador from Nigeria. 

Consular representatives were present from 
Cameroun, Gabon, Ghana, Liberia, Madagascar, 
Nigeria and Sierra Leone. 


~~ oo * 


Following publication of the booklet, “The 
Crisis Facing Wild Animals 
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Africa” in the 
issue of Animal Kingdom, and _ its 


U. N. Ambassador Ngileruma of Nigeria and 
Dr. Osborn had wildlife interests in common. 
Photo Dept. Commerce & Public Events 
wide distribution, contributions to the 
African Wild Life Fund and letters of commen- 
dation for the Society’s 


many 


s work in Africa have been 
received. 


The Staff Travels 


Dr. James W. Atz, Associate Curator of the 
Aquarium, represented the Society at the 10th 
Pacific Science Congress in Honolulu at the end 
of August ... Dr. Herndon G, Dowling, Curator 
of Reptiles, was at the meetings of the American 
Institute of Biological Sciences at Purdue Uni- 
versity August 27-31... Dr. Ross F. Nigrelli, the 
Aquarium’s Pathologist, is attending an interna- 
tional congress on protozoology in Prague and 
will visit aquariums in Norway, Monae and 
France, and will work on Mediterranean inverte- 
brates at the | Naples Zoological Station . . . Dr. 
John Tee-Van is attending the meetings of the 
International Union of Dircttne of Zoologic cal 
Gardens in Rome, and will visit several European 


zoos . .. Several members of the staff were at the 


annual meetings of the American Association of 
Zoological Parks and Aquariums in Rochester at 
the end of September. Director William G. Con- 
way gave a paper on the advantages of a Society 
in the operation of a zoological park, Associate 
Curator of Mammals Joseph A. Davis, Jr., talked 
to the group about the red light technique of ex- 
hibiting noctural mammals, and Lee S. Crandall, 
General Curator Emeritus, gave a report on his 
nearly completed book on the care and manage- 
ment of wild mammals in zoological gardens. Mr. 
Conway has been elected a director of the 
A.A.Z.P.A.... Dr. Charles P. Gandal, the Zoo’s 
Veterinarian, attended the American Veterinary 
Medical Association meeting in Detroit and was 
re-elected President of the American Association 
of Zoo Veterinarians. 


Photographs Win Awards 
Photographs by Staff Photographer Sam Dun- 


ton won first and second awards in the annual 
exhibition of the Biological Photographic Asso- 
ciation in Chicago August 21-24. Four other 
photographs by Mr. Dunton were accepted for 
hanging. First place went to an underwater pic- 
ture of a Puffin, made at the Zoological Park, and 
second place to a photograph of a Mediterranean 
Sea Anemone made at the Aquarium. Mr. Dun- 
ton was elected as a Director of the B.P.A. for a 
term of three years. 


IN BRIEF 


Red Light Room. The new Day-into-Night 
exhibit employing red fluorescent light to induce 
nocturnal mammals to be active by day, which 
forms the “Red Light Room” in the Small Mam- 
mal House, was opened to the public on Septem- 
ber 15. Members of the Zoological Society saw a 
preview at the Garden Party on the previous day. 


Botulism Strikes. An outbreak of botulism oc- 
curred on the Wildfowl Pond and the Marsh 
Garden in August and the Zoo’s fine collection of 
waterfowl, 99 species, was hard hit. Nearly 100 
birds died, including some of the rarest and most 
costly specimens. Extremely hot weather and 
sudden rains are often followed by botulism, but 
the focus of infection has not been determined 
despite constant patrolling of the margins of the 


water areas. The hot August weather created the 
same kind of conditions along the Bronx River 
and many wild ducks were killed. Botulism out- 
breaks are a scourge of waterfowl populations in 
some wilderness areas. 


Snakebite. Head Keeper Stephen Spencook of 
the Reptile Department was bitten by a Cotton- 
mouth Moccasin on August 8 while he was re- 
moving surplus food from a compartment con- 
taining the Moccasin and a Copperhead. One 
fang penetrated the heel of his right hand but 
prompt application of emergency first aid pro- 
cedures and injection of antivenin saved him 
from permanent injury. He was able to return to 
work within a week. This was the first snakebite 
in the Zoological Park since 1937. 


Talking Storybooks. To supplement the 
printed labels on each animal exhibit, an audio 
device called “Talking Storybooks” has been in- 
stalled in 40 locations throughout the Zoological 
Park. It was put into operation on September 23. 
The device is a tape playback machine, actuated 
by a key inserted in a box at each location. ‘Talks 
lasting a minute to a minute and a half are heard 
when the key is inserted, and the same key — 
which visitors may buy for 50 cents — actuates 
the boxes all over the Zoo. Keys are retained by 
the visitors and may be used at any future time. 
The device was installed by Audio Tours, Inc., 


of San Francisco. 


PUBLIGATIONS OF INTEREST 


BIRDS IN MY INDIAN GARDEN. By the Rt. Hon. Mal- 
colm MacDonald. 192 pp., 98 photographs in black and white 
and frontispiece in color, by Christina Loke. Alfred A. Knopf, 
N. Y., 1961. Price $11.45. 

At first glance, this handsome volume appears to be 
simply a charming account of familiar Indian birds in a 
Delhi garden and its environs and as such, it will give 
much pleasure to the great host of American “bird 
watchers.” The author was able to practice his favorite 
avocation only at odd moments while High Commis- 
sioner for the United Kingdom in India from 1955 to 
1960, but he has written of his experiences with charm 
and insight. Actually, the latter ability has carried him 
far beyond mere “watching,” for he has been able to 
record many observations of real value. The full-page 
reproduction of Mrs. Loke’s excellent photographs add 
much to this really attractive volume. A list of species 
mentioned, with English, technical and Indian names, 
will be found most helpful. Among other things, it will 
assure the reader that Mr. MacDonald’s “Blue Jay” is 
really Coracius banghalensis, the Indian Roller, and not 
the familiar inhabitant of American gardens. —L. S. C. 
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INSECT LIFE AND INSECT NATURAL HISTORY. By 
S. W. Frost. 526 pp., 406 illus. Second Revised Edition, Dover 
Publications, New York. $2.25. 

A paperback revised edition of the book “General 
Entomology” by the emeritus professor of entomology of 
Pennsylvania State University. Originally intended as 
a textbook, it covers a vast amount of information about 
insect life and natural history of interest to the general 
reader. 


DINOSAURS. Their Discovery and Their World. By Edwin 
H. Colbert. 300 pp., 100 plates, 51 text-figs. Dutton & Co., New 
York, 1961. $7.50. 

Books about dinosaurs tend to be very popular or very 
technical; here is one that is happily in between. Any- 
one who knows nothing about dinosaurs, but is gener- 
ally interested, can read this book by the Curator of 
Vertebrate Paleontology at the American Museum of 
Natural History with enjoyment and profit. Recogniz- 
ing that his is a hard subject for the layman, Dr. Colbert 
approaches it gradually and, in recounting the early 
days of the science, and especially the discoveries of the 
first dinosaurs, is delightfully anecdotal. The writing is 
free and easy throughout, the illustrations generously 


plentiful. 


THE CILIATED PROTOZOA. By John O. Corliss. 22 plates. 
310 pp. Pergamon Press, New York. International Series of 
Monographs on Pure and Applied Biology. Division: Zoology. 
Volume 7. 1961. $12.00. 

The monograph is an outstanding contribution on 
the characterization and re-classification of the Class 
Ciliata, a heterogenous and complex group of unicel- 
lular animals. This difficult subject was last attempted 
more than 25 years ago by Alfred Kahl and before that 
in 1899 by Otto Bitschli. The monograph is enhanced 
considerably by the inclusion of 95 pages of references 
on the Ciliophora, which should make the Protozoolo- 
gist very happy. —R. F.N. 


The Natural History Library 


Thirteen books on various phases of natural history 
have just been published in paperback form as a result 
of a “cooperative arrangement between Doubleday & 
Company and the American Museum of Natural His- 
tory. In the public domain for the most part, they are 
“books of enduring interest in the life and earth sci- 
ences,” whose selection was guided by a board of Mu- 
seum staff members. Various staff members have written 
prefaces to this edition. 

Books in the series are: 

$1.45 
Horses. By George Gaylord Simpson. 
John and William Bartram’s America. Edited by 
Helene Gere Cruickshank. 

The Pacific Islands. By Douglas L. Oliver. (Revised ). 

John Burroughs’ America. Edited by Farida A. Wiley. 

The Ocean Island (Inagua). By Gilbert C. Klingel. 

From Fish to Philosopher. By Homer W. Smith. 

White Waters and Black. By Gordon MacCreagh. 

Modern Science and the Nature of Life. By William 


S. Beck. 
$1.25 


Shearwaters. By R. M. Lockley. 
The Mountains of California. By John Muir. 


95¢ 
The Exploration of the Colorado River. By John 
Wesley Powell. 

The Wandering Albatross. By William Jameson. 

Dwellers in Darkness. By S. H. Skaife. 

All of the volumes are more or less elaborately illus- 
trated. The printing is clear and sharp and the type 
large enough to be read easily. 


New Members of the New York Zoological Society 


(Between July 1 and August 31, 1961) 


Benefactor 


David H. McAlpin 


Fellow 


Dr. William Antopol 
Life 
Fred L. Rosenstiel 


Supporting 


Stevenson Burke 


Contributing 

Mrs. Ruth B. Avery 
Mrs. Gertrude Blecher 
John A. Bradley 
Louis Britwitz 

Ralph M. Carson 

Dr. Joseph Davis 
Flee Dienst |i. 

John B. Ensign 
Charles D. Gamble 
Mrs. Kenneth H. Granger 
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Randolph Guggenheimer 
Mrs. Lytle Hull 

Mrs. Gilbert B. Lamb 
Warren Landman 

George Murnane, Jr. 

Miss Esther Pearson 

Mrs. Samuel Resnick 

Miss Ruth Richards 

Mrs. Betty Spangenberg 
Dr. Carl Fulton Sulzberger 
Mrs. Frederick D. Thompson 
Jacob J. Ulman 

Mrs. Mary E. Vence 

Miss Henrietta V. Vogt 


Annual 

Rev. Thomas J. Bigham 
S. M. Boorstein 

Joseph Brew 

William V. Burokas 
Mrs. George Cook, HI 
William De Simone 


Louis A. Ferry 


Daniel Friedman 

Mrs. Randall Fulton 
Alan R. Geist 

Richard G. Green 
Henry D. Hammond 
Harvey L. Hartman 
Mrs. Harl A. Hockeborn 
Miss Stephanie E. King 
Ben Korn 

Ludwig L. Maas 

Robert R. Maller 

Ralf H. Masure 

Mrs. Drummond F. Maxwell 
Michael Vincent McEvoy 
Morris Miller 

Leo B. Oaklander 

Miss Amy Stuart Roe 
Dan Samuels 

Harry Silverstein 

Todd Strasser 

Mrs. Edith M. Tucker 
Herbert S. Wilkes 
Donald Wilson 


The Best Show in Town 


The best “Off Boardwalk” show in town 
Tight now is at the Aquarium at Coney Is- 
land. This time, Producer Fairfield Osborn 
and Director Christopher Coates have fairly 
outdone themselves. 

The principals include Ookie, about the 
most engaging Walrus ever; her overeager 
fiancé Olaf, the biggest Walrus in any Aqua- 
rium anywhere; Beluga Whales from far-off 
Bristol Bay in Alaska, grayish-white now 
and soon to become as white as a laundered 
shirt; 3 friendly-as-puppies baby Walruses 
from the Arctic; a couple of rare and charm- 
ing Ringed Seals, with eyes as big as saucers 
and bellies as fat as bowls; and assorted 
Harbor Seals and Gray Seals. 

The show is beautifully staged in the big 
renovated Oceanic Tank and the adjoining 
Tri-pools. Thanks to the Aquarium’s new 
seawater wells and the crystal clear water 
delivered by the new filtration system, visi- 
bility is excellent to superlative. There’s a 
particular thrill in looking into a Beluga’s 
eye through an underwater window —a 
thrill that defies description. 

Showmen Osborn & Coates talk of expan- 
sion, of the new Walrus Complex, of more 
expeditions to Alaska and of more fishing 
trips to the tropics. But they don’t need to. 

They've got the best “Off Boardwalk” 
show in town right now. 


MEMBERS! 


It’s easy to get to the Aquarium: 


By Automobile: Take Shore Parkway in Brooklyn to exit marked Ocean 


By Subway: 


Parkway Coney Island; go south on Ocean Parkway, then 
curve right on Surf Avenue to the Aquarium. Parking lot at 
Surf Avenue and West 8th Street. 


IND “D’ train to West 8th Street, Coney Island. 

BMT Sea Beach: Change at Stillwell Avenue to Brighton 
Local or IND “D” train. Get off at West 8th Street, Coney 
Island. 

BMT West End: Change at Stillwell Avenue to Brighton 
Local or IND “D” train. Get off at West 8th Street, Coney 
Island. 


BMT Brighton Local: To West 8th Street, Coney Island. 


Plan a trip there* soon — and bring a potential Society Mem- 


ber with you. 


* From now until Spring, open 10 a.m.-5 p.m. except on Mondays and 


Tuesdays. 


OS 


